Unicompartmental knee arthroplasty (UKA) has been one of the treatment modality specifically for unicompartmental osteoarthritis of the knee. The advantages of UKA are faster recovery period, shorter length of hospital stay, reduced morbidity, and good functional outcome. However, one of the complications in UKA is periprosthetic fracture where most papers suggested a surgical intervention such as revision to total knee replacement. In our six years of experience with UKA surgery from 2005 to 2010, we encountered six periprosthetic fractures out of 966 knees that were operated on among 901 patients. Five patients were treated conservatively by casting and were advised not to bear weight on the affected side. One patient was revised to total knee replacement immediately. Each patient underwent a series of scoring system such as Knee Society Clinical Rating and Oxford Questionnaire to evaluate the outcome of treatment. The results were variable with only one patient showing reasonable improvement by conservative management alone. Another three patients did not show significant functional improvements despite the fractures healing. One patient developed non-union and had to undergo internal fixation to correct the deformity. The patient who underwent a revision to total knee replacement showed significant improvement. We conclude that surgical intervention produced better outcome. Revision to total knee replacement was the preferred treatment.
INtrODUCtION
Unicompartmental knee arthroplasty (UKA) is one of the treatment modality for single compartment arthritis of the knee. The proposed advantages of UKA are faster recovery period, shorter length of hospital stay, reduced morbidity, less infection, less thromboembolic event, and good functional outcome when compared to other treatments for single compartment arthritis [1] [2] [3] [4] . The Oxford Group had proven durability up to 20 years and provided good long-term pain relief in elderly patients 5, 6 . Despite the above advantages, there are still complications that can impact the outcome. These include infection, ligamentous instability, periprosthetic fracture, displacement, and loosening of prosthesis 7, 8 .
Periprosthetic fracture in UKA patients is an uncommon complication. Pandit et al. (2000) reviewed The Swedish Knee Arthroplasty Registry and found that there were less than 1% of periprosthetic fractures in UKA in more than 1000 cases performed and comprised of only 1% cause of revision 9 . Most periprosthetic fractures in UKA patients were reported as case reports and there has so far been no consensus about the appropriate treatment for this complication. Intuitively, conversion of fractured UKA to a total knee replacement will be the logical bail out 10 . In this paper, we would like to share our experiences on the different treatment options for these fractures to aid surgeons in choosing the best management plan if such events occur.
MAtErIALS AND MEtHODS
X-rays and medical records of all patients who underwent unicompartmental knee arthroplasty from 1 January 2006 to 31 December 2010 in a single institution registry (Singapore General Hospital) were audited. Patient's demographic data such as gender, age, body mass index (BMI), pre-morbids, knee society clinical rating score Proceedings of Singapore Healthcare  Volume 22  Number 4  2013 (KSCR), Oxford Questionnaires, and the alignment of the knees before surgery, six months and two years post-surgery were analysed. Patients who sustained a periprosthetic fracture and the mode of treatment were identified. The outcomes of each patient were compared with the general outcome of the population.
rESULtS
From our registry data, a total of 966 knees were operated among 901 patients over six years. Majority were females (721) with female to male ratio of 2.96:1. The average BMI of our patients was 25.4 kg/m 2 . Fifty-four patients underwent bilateral UKA at a single operation whereas 11 of them had staged surgeries. All patients were operated by five arthroplasty-trained surgeons. The demographic data is further explained in Table 1 .
During the six years period, a total of six cases of periprosthetic fractures (incidence of 0.0062) were encountered. All of them were females with ages ranging from 58-to 77-years-old (mean 67.5) and BMI ranging from 19.3 to 40.1 (mean 28.1). Two of them were known to have osteopaenia prior to operation and half of them were obese. Preoperatively, they had genu varus of 2-6 degrees. Five of them presented with persistent knee pain on ambulation one month after surgery and another one had knee pain after a fall five months post- operation. All of them sustained fractures at the medial tibia plateau with mild displacement noted on initial radiographs ( Fig. 1, 2 , and 3). However, no joint instability or ligamentous laxity was noted in all patients.
The five patients who presented a month after surgery were offered either revision to total knee replacement or surgical fixation but they opted not to have surgical intervention initially and were casted for six weeks. Three out of five patients showed no further displacement of the fracture (Fig. 4 ). Patient B had further displacement ( Fig. 5 ) but the patient still declined any surgery. Patient C developed non-union after being treated conservatively. She underwent medial buttress plate with bone grafting at six months after initial surgery ( Fig. 6 ).
Patient F who sustained a periprosthetic fracture after a fall at five months ( Fig. 7 ) was revised to a total knee replacement with stem and wedge. The six months score was done after revision to total knee replacement. A lag screw was used to fix the fracture (Fig. 8 ).
Post-operative recovery was uneventful with good functional outcome The functional outcome of all six patients is shown in Tables 2, 3, and 4 (please see overleaf ). The knee society clinical rating, Oxford Questionnaire, and the alignment of the knees of all six patients were compared to the mean and median scores of 713 patients out of 901 patients who had completed two years follow-up.
DISCUSSION
Periprosthetic fracture is a rare and potentially disastrous complication for UKA patients. The risk factors include osteoporosis, rheumatoid arthritis, osteomalacia, being female, and obesity 11, 12 . Majority of the periprosthetic fractures in UKA occurred at the tibial plateau 7, 9, 13, 14 . It was postulated that stress fractures may occur during the sagittal cut, excessive removal of bone below the subchondral bone, inadequate preparation of keel slot, and usage of more than three pins to anchor jigs [15] [16] [17] . These points of weakness can eventually evolve into a complete fracture when the patients start to bear weight after surgery.
Periprosthetic fractures can be treated conservatively or surgically depending on the stability of fracture configuration. In the context of UKA patients, there is very little in the literature on the best treatment modality. Common consensus suggests that periprosthetic fracture should be treated surgically, either with a formal revision to total knee replacement or internal fixation of the fracture 18 .
In this study, we encountered five periprosthetic fractures that were noticed a month after surgery. We postulated that these were likely due to a stress fracture that may have occurred intra-operatively and were unnoticed during the initial post-surgery x-rays. These patients were treated conservatively based on their request. They were all casted for at least six weeks without bearing weight on the affected knee. Four patients' fracture united and one developed non-union. The fracture had caused implant malalignment which resulted in varus and valgus deformity as reflected in Table 4 . As shown in Tables 2, 3 , and 4, only Patient A had a reasonably acceptable outcome in all aspects (improvements in both knee and function scores in KSCR, Oxford Questionnaire, range of motion and alignment) after two years of follow-up. The remaining three patients had worsened results in certain entities, such as reduced range of motion or worsened knee score after two years. Although casting may save the patient from surgery, prolonged immobilisation may lead to knee stiffness and muscle atrophy.
Patient C was treated with plate fixation after developing a non-union. A better outcome was noted with such treatment. However, the alignment of the knee deteriorated over the years. This was because plate fixation was only able to prevent further collapsing of the fractured fragment and it was not able to correct the ligamentous insufficiency that may have occurred due to the fracture. Hence, the longevity of such treatment is questionable as it did not prevent disease progression; revision to total knee replacement in this case was unavoidable. On the other hand, Patient F who had a revision to total knee replacement showed better outcomes post-operatively. Decisive intervention with total knee replacement allowed the surgeon to address malalignment, ligamentous laxity, and bone loss during the surgery. This allowed early mobilisation which resulted in improved range of motion of the joint and reduced incidence of disuse muscle atrophy. Although patients with conservative management did show improvement in certain entities in KSCR and Oxford Questionnaire, the results were not convincing and the outcome of Patient A was not reproducible in the four other patients. Nevertheless, mal-or non-union can develop in patients who were treated conservatively as shown in Patient D. Therefore, future UKA patients who develop a fracture post-operatively, revision to total knee replacement will be a better choice as it provides a more predictable positive outcome.
In this study, we studied a small cohort of cases and hence no qualitative comparison was carried out.
CONCLUSION
Periprosthetic fractures in UKA patients are uncommon (incidence of 0.0062 in this study) and conservative management for periprosthetic fracture in UKA patients does not show promising results. Hence, surgical interventions are recommended in such a condition and revision to total knee replacement is more preferred.
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